Objective: The aim of this study was to investigate the incidence of asthma and chronic obstructive pulmonary diseases (COPD), using inhalation 
Introduction
Dental caries represents a multifactorial disease and it is one of the most prevalent chronic diseases worldwide. Caries lesion forms through a complex and fermentable carbohydrates on the tooth surface.
The occurrence of carious lesions is an outcome of the disturbed balance between dietetic-bacterial factors and host factors, and the usage of different drugs 11 . Based on studies 3, 6, 13, 15, 24 , patients undergoing inhalation therapy are subjected to higher risk of dental caries, due to the reduced saliva secretion, decreased pH value, enlarged number of cariogenic bacteria caused by inappropriate oral hygiene, and the usage of inhaling medicaments with dry powder. These changes could be related to basic diseases or to the prescribed therapy. .
The major proportion of the inhaled drug is retained in the oral cavity and oropharynx and it may interfere in the normal physiology of oral tissues 9 . . Prolonged use of beta-2 agonists is associated with the increased frequency of caries, which could be explained through the basic effect of beta-2 agonists that are connected to the present beta-2 receptors in the parotid and other salivary glands 4 .
The increased susceptibility to dental caries can also be due to the frequent use of dry powder inhaler containing fermentable carbohydrates. The most common is lactose monohydrate, and although it is one of the least cariogenic sugars, it can still lead to an increased dental caries risk 25 . 
Clinical caries examination
Dental examination was carried out by three dentists. Three examiners performed data collection, one responsible for the questioner, another for saliva value), and the last one for the dental diagnosis.
The examiners were blinded to the subject's group assignment. Dental caries diagnosis was performed according to WHO criteria 29 , and DMFT index for permanent teeth (number of decayed, missing, and
Checkup was made under standard dental control using a dental mirror and dental probes with artificial illumination. A clinical study contained a dental checkup comprising participants' health status of hard dental tissues and the presence of manifest carious lesions. Radiograph was not included in the examination.
Salivary and pH analyses 
Statistical analysis
Obtained data were processed with standard procedures of descriptive and comparative statistics. Table 2 -Descriptive data about the type of disease, length of treatment, and regularity of therapy (%) Impact of inhalation therapy on the incidence of carious lesions in patients with asthma and COPD as well as the one in the mean salivary pH value (p<0.001), which was 6.63 in the EG and 7.23 in the CG (Table 4 ).
The mean value of DMFT index in the EG was 21.2, while in the CG this value was lower, i.e., 19.4, but no the groups (p=0.199). However, we found statistically components: mean number of decayed teeth in the EG was 3.68, while in the CG this value was lower, 1.40 (p<0.001); mean number of missing teeth in the EG was 12.3, while in the CG this number was CG this result was higher, 11.6 (p<0.001) ( Although in this study there was a clinically higher value of the mean DMFT index in the EG than in the the findings of another study 13 . However, some researchers 12 showed that DMFT index in asthmatic group was higher when compared with the control group, resulting from the prolonged use of drugs. In the current study, the mean number of decayed teeth was higher in the EG than in the CG (p<0.001), which was similar to other studies 3, 15, 19, 22 . These results may be the a consequence of either the inhalation medicaments themselves or their application techniques 3 , and could be a determinant factor causing dental caries. In contrast to the aforementioned studies, some authors 5 did not recognize any connection between the severity of asthma, the period of exposure to medication, and the prevalence of caries. In the presented study, the mean number of missing teeth was higher in 3 . These results support the fact that extraction therapy is the most commonly used therapy for caries in these patients.
in the EG was lower than in the CG (p<0.001). Such distribution of DMFT index structural components may be attributed to the fact that EG participants did not visit their dentists for checkups regularly and did not have adequate dental care, which might be due to the lack of information about proper maintenance of solid dental tissues, the lack of necessary funds, or simply because they were more concerned with primary health issues that may hinder their quality , and this could be a determinant factor causing dental caries. However, the question whether these patients have a higher prevalence of caries if opinions and contradicted results as well as the question whether the severity and length of the disease correlates with a higher incidence of caries lesions. A group of authors think that there is a higher prevalence of caries in patients undergoing inhalation therapy 1, 3, 21, 22 , which is in accordance with the results of this study. However, another group of authors 16, 18 found that patients with asthma have similar dental caries prevalence when compared with the control group, suggesting that this might be due to the fact that this particular group of patients had proper access to dental care 18 . In this research, no statistically lesions and the severity of the respiratory disease, since most participants of the EG, i.e., 50%, suffer from mild or severe forms. These relatively smallscale research results should thus be carefully other studies 3, 5, 6 . Some authors believe that a higher prevalence of caries might be linked to the severity of the disease and the consequent high frequency and dosage of the required medicine 19 . In this research we and the length of the therapy either, which might be Previous studies showed increased precipitation of inhaled drugs in mouth cavity 2 , and suggested that it can manifest secondary negative side effects on the oral tissue because of the interaction between the drug metabolism and the saliva 9 . The patients involved in this study used the combination of two or more inhalation medicaments, and at least one of them was in a form of dry powder (DPI). Inhalation medicaments that are in the form of dry powder often contain additional lactose, which can cause a with other inhalers that do not contain such sugars.
It is suggested that this may be an important cause of enamel demineralization and proliferation of cariogenic bacteria 25 . In the presented study, 90% 
Conclusion
We found that patients undergoing inhalation therapy face increasing risk of dental caries due to a the inhalation therapy. In order to stop the disease progression in the hard dental tissue of the mouth cavity, it is necessary to apply adequate preventive measures and positively motivate their continuous application in this caries-risk population.
A better mutual collaboration among dentists, general practitioners, and pulmonary specialists would contribute to improve general oral and dental health in these patients.
